I. Introduction
The main objective of the proposed model is to develop an inventory model for a deteriorating item having a time-dependent power demand rate and time-varying holding cost. The literature review of the present paper is discussed as follows:
Deterioration is usually defined as the damage, decay, spoilage, evaporation and obsolescence of item. The process of deterioration is happened in two categories of items. The first category refers to the items that become damaged, spoiled, decayed, loss of utility, evaporative or expired through time like fruits, vegetables, food items, seafood"s, agricultural products, flowers, films, cement, fertilizers, oils, gas, medicines and so on, while the other category refers to the items that loss their parts or their total values through time because of the introduction of new technology or the alternatives like fashion and seasonal goods, electronic components, computer chips and mobile phones and so on. For the first category, the items have a short natural life cycle whereas in the second category, the items have a short market life. The literature surveys starting from the first inventory models for deteriorating items by Wihitin (1957) much work has been reported regarding inventory problems dealing with deteriorating items. Raafat (1991) , Goel and Giri (2001) , Ruxien Li, et al. (2010) , Pentico and Drake (2011) have reviewed the inventory models for deteriorating items.
Goswami and Chaudhuri(1991) were first researchers whom studied the inventory model for deteriorating with shortages. Bose, et al. (1995) generalized by Gowswami and Chaudhuri" model and with shortages under inflation and time discounting. Then Wee(1995) concluded in their study that deterministic inventory model for deteriorating items with shortages and declining market. They established the classical EOQ model with constant deterioration rate and with shortages. Moncer Hariga (1996) studied firstly the inventory model on deteriorating items with time -varying demand when shortages are allowed. Some of the recent work in this field has been established by Chang and Ting, (1993) ) also studied on inventory model on deteriorating items with various pattern of power demand. Usually, inventory holding cost and demand rate are considered to be constant. But sometimes in reality, we may observe that inventory holding cost and demand rate for physical goods may be time dependent. This paper examines an inventory model with linearly varying holding cost. The objective function is to minimize the total cost of an inventory system based on inventory holding cost, ordering cost and deterioration cost. In reality, the demand rate and the inventory holding cost for physical goods may be time dependent. As time is an important factor in the inventory system, we consider that demand rate and inventory holding cost are time dependent. We have developed an EOQ inventory model for deteriorating items with power demand when the deterioration rate follows a constant rate with time dependent linear holding cost and shortages are allowed.
In this paper, an effort has been made to analyze an EOQ model for deteriorating items by considering the time dependent power demand rate and time dependent linear inventory holding cost. Shortages are allowed and fully backlogged. The proposed model is based on the inventory items like fashion and seasonal goods, electronic equipments, computer chips and mobile phones and so on, as they experience fluctuations in the demand rate. The mathematical model has been derived under power demand rate. Through numerical illustration the sensitivity analysis is carried. 
II. Notations And Assumptions

Notations
Assumptions
The following assumptions are made in developing the model i. The inventory system considered as multi items.
ii. The demand rate is deterministic and is power demand function of time.
iii. The deterioration rate is considered as constant. iv. Lead time is zero. v. Shortages are allowed and fully backlogged.
III. Mathematical Formulation of The Model
Let Q be the total amount of inventory produced or purchased at the beginning of each period and after fulfilling backorders let us assume we get an amount Q 0 as initial inventory. Let d be the total demand during period T. Inventory level gradually decreases during the period (0, t 1 ) due to market demand and deterioration of items and reaches to zero at time t = t 1 . Shortages occur during time period (t 1 , T) which is fully backlogged. Let I(t) be the on hand inventory at any time t. The differential equations which the on hand inventory I(t) must satisfy to different parts of the cycle time T are the following
where θ(t) = θ and = 1 −1 1 , with the initial conditions, I(t 1 ) = Q 0 and I (t 1 ) = 0. Substituting in equations (1) and (2) and solving the differential equations and neglecting higher order terms of θ, the on hand inventory at time "t" is obtained as
Thus, the initial order quantity is obtained by putting the boundary condition I (t 1 ) = 0 in equation (3) . Therefore,
The ordering quantity Q is obtained from the equation
Therefore,
The total demand during the cycle period [ 
IV. Optimal Pricing And Ordering Policies of The Model
In this section we obtain the optimal policies of the inventory system under study. To find the optimal values of t 1 and T, we obtain the first order partial derivatives of 1 , given in equation (11) Solving equations (12) and (13) simultaneously, we obtain the optimal times t 1 * of t 1 and T * of T are obtained. The optimum ordering quantity Q * of Q in the cycle of length T is obtained by substituting the optimal values of t 1 * , T * in equation (6) 
V. Numerical Illustrations
In this section we discuss the solution procedure of the model through a numerical illustration by obtaining the optimal times, optimum ordering quantity and the total cost of an inventory system. For the numerical illustrations of the model, the values of various parameters in proper units can be taken as follows:
A 0 = 500, C d = 2, C 2 = 4, a = 12, b = 10, θ = 0.4, n = 2 and d = 50 Substituting these values the optimal times, optimal ordering quantity and total cost are computed and presented in Table 1 .
From Table1 it is observed that the cost parameters, deteriorating parameters and demand parameters have a tremendous influence on the optimal values of times, ordering quantity and total cost. 
VI. Sensitivity Analysis
We now study the effect of changes in the values of the system parameters A 0 , C d, C 2 , a, b, θ, n and d on the optimal cost and number of reorder. The sensitivity analysis is performed by changing each of the parameters by -15%, -10%, -5% ,0%, 5%, 10% and 15% taking one parameter at a time and keeping the remaining parameters unchanged. The relationship between the parameters and the optimal values of the schedule is shown in Figure 1 .
The analysis is based on the Numerical illustration and the results are shown in the 
VII. Conclusions
In this paper, an inventory model is developed which investigates the optimal order quantity of the onhand inventory due to power demand rate. The items like food grains, fashion apparels and electronic equipments etc., have fixed shelf -life which decreases with time during the end of the season and the storage period in which the demand, deterioration, and holding cost depend upon time. This model is closed analytically by minimizing the total inventory cost. Finally, the model has been verified by the numerical illustration along with sensitivity analysis. In the future study, it is hoped to extended the proposal model into several situations having linear increasing demand, stock dependent, price dependent demand. This model further extended to three -parameter Weibull distribution or Gamma distribution deterioration. Further -more, it may also take practical backlogging into account when determining the optimal replenishment policy.
